.Searching PAJ 



http://www1 .ipdl jpo.go.jp/PA1 /r...main/wAAAa241 34DA41 2054051 P1 .htm 



^ PATENT ABSTRACTS OF JAPAN 

\ (1 1 publication number : 2000-054051 

(43)Date of publication of application : 22.02.2000 



(5l)Int.CI. C22C 21/02 

B62D 21/15 
B62D 25/20 
C22C 21/06 
C22F 1/04 
// C22F 1/00 



(21 Application number : 10-225020 (71 Applicant : MITSUBISHI ALUM CO LTD 

NISSAN MOTOR CO LTD 

(22)Date of filing : 07.08.1998 (72)Inventor : OHORI KOICHI 

TANIGAWA HISAO 
CHIBA KOJI 



(54) ALUMINUM-MAGNESIUM-SILICON ALLOY EXTRUDED SHAPE MATERIAL FOR SIDE MEMBER 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an Al-Mg-Si alloy extruded shape material for a side member free from the 
generation of cracking in the case of being applied with compressive deformation at the time of a collision, high in energy 
absorbing efficiency and excellent in collapse characteristics. 

SOLUTION: This Al-Mg-Si alloy extruded material for a side member excellent in crushing characteristics is the one in 
which, in an extruded shape material having a compsn. contg., by weight, 0.8 to 1.2% Si, 0.6 to 0.9% Mg (where 
Si/Mg>1.2), 0.1 to 0.4% Fe, 0.2 to 0.5% Mn, 0.05 to 0.25% Cr and/or 0.05 to 0.25% Zr (where Mn+Cr+Zr=0.35 to 0.7%), 
0.001 to 0.1% Ti, 0.0001 to 0.004% B and the balance Al with inevitable impurities, the internal structure of the extruded 
shape material is mainly composed of the fibrous one. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The aluminum-Mg-Si system alloy extruded section for side members which is characterized by the following and 
which is excellent in a crash property, weight % -- 0.8 - 1.2% of Si, and 0.6 - 0.9% of Mg -- ****(i n g) -- Si/Mg>1.2, 0.1 - 
0.4% [ of Fe(s) ], 0.2 - 0.5% [ of Mn ], 0.05 - 0.25% [ of Cr(s) ], 0.05 - 0.25% [ of Zr ], Mn+Cr+Zr=0.35-0.7%, and 0.001 - 
0.1% [ of Ti ] B 0.0001 - 0.004% It is the extruded section which has the composition which the remainder becomes from 
aluminum and an unescapable impurity, and the internal organization of this extruded section is mainly a fibrous structure. 
[Claim 2] The aluminum-Mg-Si system alloy extruded section for side members which is excellent in the crash property 
according to claim 1 that the recrystallized-structure layer thickness of the surface section of the aforementioned extruded 
section is 1 00 micrometers or less. 

[Claim 3] The aluminum-Mg-Si system alloy extruded section for side members with which the ratio of 250 - 290MPa, proof 
stress, and tensile strength excels [ proof stress / of the aforementioned extruded section ] in the crash property according to 
claim 1 or 2 which is 0.85 or more. 

[Claim 4] By weight %, it **** 0.8 - 1.2% of Si, and 0.6 - 0.9% of Mg. Si/Mg> 1.2, 0.1 - 0.4% of Fe(s), 0.2 - 0.5% of Mn, 
0.05 - 0.25% of Cr(s), 0.05 - 0.25% of Zr, However, Mn+Cr+Zr=0.35-0.7%, 0.001 - 0.1% of Ti, Contain B0.000 1-0.004% 
and it has the composition which the remainder becomes from aluminum and an unescapable impurity. The manufacture 
method of the aluminum-Mg-Si system alloy extruded section for side members of excelling in the crash property 
characterized by facing carrying out extrusion of the alloy which has the composition which the remainder becomes from 
aluminum and an unescapable impurity, and cooling an extruded-section-ed front face quickly immediately after extrusion 
dice passage. 

[Claim 5] The manufacture method of the aluminum-Mg-Si system alloy extruded section for side members of excelling in the 
crash property according to claim 4 of performing quick cooling by spraying liquid nitrogen. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the aluminium alloy extruded section for side 
members excellent in especially the crash property about the aluminium alloy extruded section for the structures of an 
automobile. 
[0002] 

[Description of the Prior Art] The side member of an automobile is a member with the function to secure crew's safety, in the 
engine portion ahead of an automobile, and the back trunk section by carrying out a buckling distortion to the shape of an 
accordion at the time of a collision, and this absorbing the striking energy at the time of a collision. As this member, 
conventionally, press forming of the cold rolled sheet steel is carried out, and what was assembled by spot welding is used. 
[0003] However, from environmental problems, such as global warming, lightweight-ization of an automobile is strongly 
demanded for the purpose of exhaust gas reduction, the improvement in mpg, etc., as part of this lightweight-izing, instead of 
the steel plate, it is lightweight and use of the aluminium alloy extruded section which can manufacture the structure of a 
complicated configuration by one is considered in recent years. To such a use, the extruded material of aluminum-Mg-Si 
system alloys, such as JIS6063 good alloy of balance, such as extrusion nature, a mechanical property, and corrosion 
resistance, is mainly used now. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since proof stress is as low as about 215 MPas and energy-absorption 
efficiency is [ the average load to which deformation progresses is low, therefore ] low when a compressive load is received in 
shaft orientations, the conventional aluminum-Mg-Si system alloy, for example, 6063 typical alloys, has the problem that it is 
necessary to thicken board thickness. Moreover, since the shock after it will not be absorbed once a crack tends to generate 
the extruded section of an aluminum-Mg-Si system alloy with the high intensity of JIS6061 alloy etc. in the deformation at the 
time of a collision and a crack occurs, energy-absorption efficiency has the problem of becoming very low. 
[0005] When this invention is made in view of this trouble and receives the compression set at the time of a collision, it aims 
at a crack not occurring and offering an aluminum-Mg-Si system alloy extruded section suitable as automobile side-member 
material with high energy-absorption efficiency. 
[0006] 

[Means for Solving the Problem] Although the conventional aluminium alloy extruded section generally has the large 
recrystallized structure of crystal grain and a crack comes to generate [ wholeheartedly, ] it along with the grain boundary in 
the deformation at the time of a collision as a result of examination for this reason in order that this invention persons may 
solve the aforementioned technical problem By constituting from an aluminum-Mg-Si system alloy which has composition 
concerning this invention, controlling the amount of Mn, Cr, and/or Zr in the suitable range especially, and cooling an 
extruded-section front face quickly immediately after extrusion further Develop a fibrous structure into the interior of an 
extruded section strongly, and generation of the recrystallized structure on the front face of a profile by extrusion is 
suppressed. It was very hard to generate the crack by the compression set at the time of a collision, and energy- absorption 
efficiency was high, namely, it found out that the aluminum-Mg-Si system alloy extruded section which has the outstanding 
crash property was obtained. 

[0007] this invention is weight %. Therefore, 0.8 - 1.2% of Si, 0.6 - 0.9% of Mg, It ****. Si/Mg>1.2, 0.1 - 0.4% of Fe(s), 0.2 
- 0.5% of Mn, 0.05 - 0.25% of Cr(s), 0.05 - 0.25% of Zr, However, Mn+Cr+Zr=0.35-0.7%, 0.001 - 0. 1% of Ti, It is the 
extruded section which has the composition which B0.000 1-0.004% is contained and the remainder becomes from aluminum 
and an unescapable impurity, and is the aluminum-Mg-Si system alloy extruded section for side members the internal 
organization of this extruded section excels [ extruded section ] in the crash property which is mainly a fibrous structure. 
Moreover, in this invention, it is desirable to make the ratio of 250 - 290MPa, proof stress, and tensile strength or more into 
0.85 for the proof stress of the aluminum-Mg-Si system alloy extruded section for side members. 

[0008] Although it is most desirable to characterize the organization of an extruded section by an internal organization being 
mainly a fibrous structure in this invention, to cover the whole extruded section, and to form a fibrous structure, if the 
thickness is 100 micrometers or less even if it is the case where it has the recrystallized-structure layer in the surface section 
of an extruded section, the crash property which it was very hard coming to generate a crack, and was excellent will be 
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acquired. What is necessary is to develop a fibrous structure strongly, to spray a cryogenic fluid, for example, liquid nitrogen, 
. on the surface of extruded material immediately after extrusion, and just to cool quickly in this invention, in order to suppress 
^ the recrystallized-structure layer thickness generated by the extruded-section front face unescapable 
f [0009] Next, the reason for composition limitation of the aluminum-Mg-Si system alloy concerning this invention is 
\ explained. The aluminum-Mg-Si system alloy extruded section concerning this invention is weight %, 0.8 - 1 .2% of Si and 

0.6 - 0.9% of Mg, it **♦*, contains B 0.0001 - 0.004% 0.001 - 0.1% of Ti Si/Mg>1.2, 0.1 - 0.4% of Fe(s), 0.2 - 0.5% of Mn, 

0.05 - 0.25% of Cr(s), 0.05 - 0.25% of Zr, and Mn+Cr+Zr=0.35-0.7%, and has the composition which the remainder becomes 

from aluminum and an unescapable impurity. 

[0010] When Si and Mg have the operation which it deposits [ operation ] as a detailed Mg2Si compound, and raises intensity 
and the content of either Si and Mg becomes less than [ Si:0.8% ] and less than [ Mg:0.6% ], the amount of deposits of a 
Mg2Si compound decreases, and it becomes impossible to secure desired intensity. On the other hand, if the content exceeds 
Si: 1.2% and Mg:0.9%, while extrusion nature and bending nature will fall, it becomes easy to generate the crack by the 
deformation at the time of a collision. Therefore, they could be Si:0.8-1,2% and Mg;0. 5-0.9%. The desirable ranges of Si and 
Mg are Si;0.9 - 1.1 % and Mg:0.6 - 0.8 %. Moreover, since it would become easy to generate the crack by the deformation at 
the time of a collision while bending nature fell if Si/Mg became 1.2 or less, it was referred to as Si/Mg<l .2. 
[001 1] After Fe, and Mn, Cr and/or Zr have lived together, when a detailed intermetallic compound distributes in a base and 
suppresses the recrystallization at the time of extrusion remarkably after homogenization, development of a fibrous structure 
is promoted to Fe, Mn, Cr, and Zr, and they have the operation make the crack by the deformation at the time of a collision 
hard to generate as a result. However, the content of the effect is [ less than / Fe:0. 1% /, less than / Mn:0.2% /, less than / 
Cr:0.05% /, less than, and Mn+Cr+Zr ] insufficient, and on the other hand, if Fe:0.4%, Mn:0.6%, Cr:0.3%, Zr:0.25%, and 
Mn+Cr+Zr exceed 0.7%, respectively, it will become easy for a big and rough intermetallic compound to come to generate, 
and to generate the crack by the deformation at the time of a collision. Therefore, they could be Mn:0.2-0.6%, 0:0.05-0.3% 
and/or Zr;0,05-0.25%, and Mn+Cr+Zr=0.35-0.7%. The desirable ranges of Mn, Cr, and Zr are Mn:0.25-0.45%, Cr:0.07-0.2 
%, Zr:0.07-0.15%, and Mn+Cr+Zr=0 .4-0.6%. In addition, as for Cr and Zr, it is desirable to carry out compound addition. 
[0012] Although Ti and B have the operation which turns a cast structure minutely and prevents a casting crack, if it becomes 
the content of either Ti and B or less than [ Ti:0.001% ], and less than B:0.0001%, a desired effect will not be acquired, but if 
the content of either Ti and B, on the other hand, also exceeds Ti:0.1% and B;0.004%, it will come to generate a big and 
rough intermetallic compound, and it will become easy to generate the crack by the deformation at the time of Therefore, it 
could be B 0.0001 - 0.004% 0.001 - 0.1% of Ti. The desirable ranges of Ti and B are Ti:0.005-0.05% and B:0.0005 - 
0.001%. 

[0013] Moreover, in this invention, it is desirable by controlling an alloy content and heat treatment to make the ratio of 250 - 
290MPa, proof stress, and tensile strength or more into 0.85 for proof stress. It is because it is in the inclination the crack by 
the deformation at the time of a collision becomes easy to generate when 290MPa is exceeded, although energy-absorption 
efficiency with proof stress sufficient by 250 or more MPas is acquired. Moreover, it is the shell which a crack tends to 
generate as the ratio of proof stress and tensile strength is less than 0.85. In addition, in the alloy composition with few Mg, 
Si, and the amounts of Cu(s), it can consider as prolonged aging-treatment conditions at an elevated temperature, and, in the 
alloy composition with many Mg, Si, and the amounts of Cu(s), on the other hand, regular proof stress can be obtained by 
considering as short-time aging-treatment conditions at low temperature. Moreover, it can consider as the range of a 
convention of the ratio of proof stress and tensile strength by processing overaging which passed over front ****** or the 
front peak period effect of the peak period effect. 

[0014] Although extrusion of it is carried out after being 510-580 degrees C, homogenizing the aluminium alloy billet which 
has the aforementioned chemical composition for 1 to 24 hours and the aluminum-Mg-Si system alloy extruded section 
concerning this invention heating it subsequently to 450-520 degrees C, it sprays and cools cryogenic fluids, such as liquid 
nitrogen, quickly on a profile front face immediately after extrusion dice passage. The recrystallization of a mold material 
front face is suppressed by this quick cooling. In this way, the obtained extruded section may perform the aging treatment 
after bending, may perform after [ an aging treatment of] bending, or may take which method. What is necessary is just to 
perform an aging treatment by the 150-210-degree C temperature requirement for 1 to 24 hours. 
[0015] 

[Embodiments of the Invention] Next, this invention is explained based on the form of operation. The alloy billet of the 
diameter of 204mm which has composition of the samples 1-7 shown in Table 1 was ingoted by the conventional method, and 
after giving the homogenization held at 545 degrees C to these billets for 4 hours, extrusion was performed using the extruder 
of 1650ton. Extrusion was carried out by extrusion-temperature:500 degree C and extrusion-rate; 5 m/min, and was cooled 
quickly on condition that water cooling after liquid nitrogen blasting immediately after dice passage. The extruded section of 
a square-pipe-steel configuration with the thickness of 2mm and the cross-section 54mmx70mm size was manufactured, 
respectively by giving an aging treatment for the ability coming succeedingly on condition that temperature: 175 degree C or 
205-degree C 8-hour maintenance. In addition, in Table 1, samples 1-2 are the examples of this invention, and samples 3-7 
are the examples of comparison. 

[0016] About the extruded section of the acquired example of this invention, and the extruded section of the example of 
comparison, microstructure observation, proof stress measurement by the tension test, and crash characterization by the static 
compression test were performed. These results are shown in Table 2. 
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[0017] 
. [Table 1] 
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[0019] The compression set of the samples 1-3 which are the extruded sections of the example of this invention shown in 
Table 2 was carried out to the shape of an accordion, without a crack occurring, and the absorbed energy was also excellent in 
more than 4000J and the crash property. On the other hand, the samples 4-9 which are the extruded sections of the example of 
comparison were not able to acquire sufficient crash property. Specifically, the crack generated [ the ratio of the proof stress 
with which alloy composition and the proof stress value gave the 175 degree-Cx8h aging treatment to the samples 3 and 4 of 
this invention out of range, and the row and tensile strength ] the sample 5 besides this invention range with the compression 
test, although samples 6 and 7 are 6063 alloys and 606 1 alloys which are used for this use from the former and a sample 6 
(6063 alloys) does not generate a crack with a compression test - an absorbed energy ~ about 3500 -- it was as low as J, the 
crash property was inferior, and the crack occurred in the sample 7 (6061 alloys) 
[0020] 

[Effect of the Invention] According to this invention, by weight % 0.8 - 1 .2% of Si, 0.6 - 0.9% of Mg, It **♦*. Si/Mg>l .2, 0. 1 
- 0.4% of Fe(s), 0.2 - 0.5% of Mn, 0.05 - 0.25% of Cr(s), 0.05 - 0.25% of Zr, However, since B 0.0001 - 0.004% is contained 
0.001 - 0.1% of Ti, it has the composition which the remainder becomes from aluminum and an unescapable impurity and the 
internal organization was mainly made into the fibrous structure Mn+Cr+Zr=0.35-0.7% When the compression set at the time 
of a collision was received, the aluminum-Mg-Si system alloy extruded section for side members which a crack did not occur 
and was excellent in the crash property that energy-absorption efficiency is high was obtained. 
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t$£Tf/£tzi£Z rO. 05-0. 25%, *:*:U Mn+Cr 
+ Z r=0.35— 0.7%, T i 0.001— 0. 1%. BO. 0001— 0. 
004%$r^-WL. Effl&A 1 t^ffl&fflhfrtt&m 

tiL^-fhw&mttxh^x, uw&mtnftmmstf 
±t txmmmmxhhmmmzmxh^-4 y 

A-fflA 1 -Mg-S i^^#aj^T*&. 

^'M^^mM<r)m^ 2 5 0 — 2 9 0MPa, mf^h^l 
5igSS<OJt&0.85Kliit-rSw4:*»*SaS Lu. 
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(r>m$ * wj^r^^cii, #mjnx«£c#am^ 

[00 09]^:, J&tmzfrfr&A l-Mg-Sil 

M-Mg-si m£&wmjmi±. m%t*. s io. 

8—1.2%. MgO.6-0.9%. *f*:L. Si/Mg>l. 
2. FeO. 1-0.4%. Mn0.2— 0.5%. C r 0.05—0. 25% 

+ Z r=0. 35-0.7%. T i 0.001—0. 1%. BO. 0001-0. 

[00 10] S i&J^'MgtCti. ffiffi%Mg 2 S i ft 
LTtff/±it.-C^^[S3±^^^ffl^0. Si 
^.t^'Vlg^V^-fiX^^-Wa^S i : 0.8%5t^H±3ct 
c K 'M * : 0. 6%5fci»fc:3r& £ . Mg 2 S i -ft^^W35* 

& — S i : l.2%&£X/Ms :0.9 

L^oT. Si :0.S— 1.2%. M g : 0. 5— 0.9%£ L 
S i fccfctfM gCOHS L^Sjfflti. Si :0.9 — 1. 
1 %. Mg :0.G —0.8 %Vbh« Si/Mg^' 
1 . 2OT fc =Sr & . ft tf iOXtt3&*(£T-r & £ £ . » 

Mg<1.2fc Lfc. 

[0011] Fe, Mn.Cr, Zr frCfi. Fe^ M 

mco^m^imt. z<7)&&ffi3m<o$miz£zffltL£ 

e :0.1%^|. Mr : 0.2%5fe}ff. Cr : 0-05%5fcift. 
Zr :0.05%5faH. fci^Mn + Cr+Z r^O.35%* 

fL-eMFe : 0-4%. M n : 0-6%. Cr :0.3%. Z 
r :0.25%. iSi^Mn + C r + Zrj&«0.7%^^ 
4: . ffl^^Sia-fk^Bs^^* J: 3 C^D lS^o 

n : 0.2-0.6%. Cr : 0.05-0. 3%& X V/&tzl±Z 
r : 0.05-0.25%. M n + C r + Z r =0.35-0.7% t L 
tz« Mn, Cr, Z rCOMS LV^HJi. Mn:0-25- 
0.45%. Cr : 0.07-0.2 %. Z r : 0.07—0.15%. M 
n+C r + Z r=0.4-0.6%T'£>£ o 2r£. CrtZr 

[0012] Ti j3J:t^Bti«5jfeffl|«^ fibSB-ftL. ft£ 



( 3 ) ^12000 -~4 051 (P2000-54 04 

^^rft"C-i>T i : 0.001%5fcifeJ;Z/B : 0.0001%5fc 
^O-fil^^fiT-t. T i : QA%& : 0.004 

oT. T i 0.001— 0.1%. B0. 0001— 0.004% t L£l 9 
T i ^J;l/Bc7)M^ L^IESKi. Ti : 0.005—0.05 
%. B : 0.0005— 0.001%-C£>£o 
[0013] ■tttftWlzte^rit. •&&fSLfti3J:V1& 

tm. £ mm-th zttzx nmti^ 2 5 o— 2 9 omp 

^L^l^&T**. Mg, Si f Cuf^O 

i ^itmtii^m-sizte . jss-t\ ^b^^^ji 

^fr*:L. Mg, Si, CuS^Vv^^ffiJifcO 

mi c^ffi^ =5: ^ L f 2: f— ^ &m & 3® §" *: i&f^^JI £ 

[0014] &m9UZfrfr&A 1 — M g — Si 

U-yhS:5 10 -5S0 a CT\ 1 — 2 4 B^ISl^S-ftffi 
^t. <^V^T-4 5 0-52 O'CtMl^tffJllJlIX 

n^vy^ xmmm.mzmnmm^zm^mmm 
mi so— 2 i o c c(7)i&&$mx'i—2 4mm : Ttit 

[00 15] 

[^^n^m^] ^mwzmmcommizm-j 
Mm~tz> . m i &j?rmt 1 -TcoM^^^t- ^> 2 0 

i/7hC54 5-CT-4 Bmffitt&^-tmm&m Lti 

1 6 5 OtonCOWPitiLflSSrfflV^ WffiJnXSr^fo 

wastpxa. waiiag : 5 0 or. iipajajs : 5m 

/rainT"»£L. ^WX5MlS^tC. ?RflcS^IK#fttt 

i^hc^v^t. mni-2ii^mmx'h y ) . m 
m3-7 t±itmmx*h&<, 

[0016] nt>ixtz*mm<ow&&tt&£mmm 
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<£*%) 














Si 


Mg 


Fe 


Mo 


Cr 


Zr 


Ti 


B 


Al 


*1 


*2 




i 


0.87 


0.65 


0.24 


0.32 


0.12 


0.09 


0.01 


0.001 


» 


134 


0.63 


m 


2 


1.16 


0.87 


0.26 


0.25 


0.17 


0.12 


0.01 


0-001 




1.33 


0.64 




3 


1.34 


0.68 


0.26 


0.31 


0.10 


O.OB 


0.01 


0.O01 


ft 


1.97 


0.49 


it 

w 


4 


1.15 


1.06 


0.23 


0.40 


0.07 


0.09 


0.01 


0.001 




1.08 


0.66 


5 


0.98 


0.76 


0.26 


0.36 


0.09 


0.11 


0.01 


0.00 1 




1.30 


o.m 


6 


0.44 


0.52 




0.16 






0.01 


0.001 


« 


0.84 


0.16 


7 


0.60 


0.95 


0.23 


0.14 


0.14 




0.01 


0.001 


n 


0.63 


0.28 



*l:Si/Mg +2:Mn + Cr+Zr 



COO IS] 





** 






m. » « *E 




(MP a) 


(MP a) 




(J) 




i 


2 8 9 


2 6 0 


0.9 0 




4 3 3 8 


6 5 


2 


3 1 7 


2 8 6 


0.9 0 


*su 


4 5 4 7 


6 0 




3 


3 1 1 


2 7 8 


0.8 9 








4 


3 3 8 


3 0 9 


0.9 1 








5 


3 4 1 


2 7 7 


0.8 1 








6 


2 3 7 


2 1 5 


0.9 1 


ML 


3 5 3 6 




7 


3 2 3 


3 0 4 


0.9 4 


WO 







^^3*5^:^4, #£>tXfc:i 7 5 °C x 8 h cob^^ 
T'fo&tiK m\6 (6063^) liJ±mUMT*mtHi 

< . Em&&&& 0,^7 (606 i^) tamti 



[0020] 

mw&zm) *^tj:wf, ms%r\ s io.s- 

1.2%. Mg0.6— 0.9%. rtffcU Si/Mg>1.2. FeO.l 
—0.4%. Mn0.2M).5%, C r 0.05-0.25% 
tz\±Z r0.05— 0.25%. fcfc'U MnfCr + Zr=0.3 
5—0.7%. T i 0.001—0.1%. BO. 0001— 0-004% £^ 

-1A 1-Mg-Si 



7D> h^L— i^O*^ 



(SDInt.Cl.' f&S'Jie-^ FI r-73-K<#a£> 

// C 2 2 F 1/00 601 C22F 1/00 601 

6 12 6 12 

6 3 0 6 3 OA 

6 3 1 6 3 1 Z 

68 3 683 

694 694B 



F^— A<##) 3D003 AA04 AA05 AA10 BB01 CA09 
CA1S CA48 
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